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ADIO, in reality, is more than 40 
years old. Broadcasting, from 
which hundreds of thousands 
nightly derive pleasure and en- 
tertainment, descended directly 
from the theoretical studies and' 

Mathematical conciusions of frofes- 
‘por J. C. Maxwell, who jf 1865 

as a result of his experiments and 
_Tesearch, published his conclusion that 

heat and visible light consisted of elec- 
tical vibrations of the ether. 

In the year 1887, Heinrich R. Hertz, 
a German physicist, student of higher ` 
mathematics and profound experimenter | 
in electrical phenomena, in an effort | 
to prove or disprove Maxwell's theo- 
ries, carried the work on further than ' 
had Maxwell himself. He succeeded in 
showing by méans of exact expérinments 
that the ether of space would transmit | 
there so-cal}ed electro-magnetic waves. | 
Hertz in these experiments found that | 
when an electrical spark leaped the gap 
between the terminals of a proper spark- | 
gap, electrical oscillations took place in 
these terminals which set up waves of 
an electro-magnetic character in the sur- 
rounding ether and that thes@ vibrations 
would in turn affect any adjacent con- 
ductor in that field. If that conductor 
were forméd in such shape as that of 
a circle of wiré in which a small zap 
tad beeen left, a tiny Stream of sparks 
would jump this second gap while the in- 
duction coil was in operation, under cer- 
tain conditions. In the case of Hertz’s 
experiments the ring. or resonator, 
formed the detector and it was found 


that these waves had the powe? of trav- 
ersing space for quite a distance, even 
though intervening partitions were 
placed between the source and the “'res- 
onator.”” This experiment was made the 
Source of a series of most profound 
mathematical essays and conclusions, 
most of which were presented before the 
Berlin Academy of Science during the | 
years 1897-1888, | 

Branly Invents Cohcrer, I 


The next important step connecting the | 
former two with our presënt-day radio | 
was in the year 1899, when Professor į 
Branly discovered that a short glass! 
tube loosely filled with fin> metal filings 
and normally a very poor conductor of 
clectrical current, ‘ue to its high re-i 
sistance. could be made a very good 
conductor under the stress of the 
“Hertzian waves. Branly named his 
device a coherer, because of the fact’ 
that these waves caused the filings to 
cling together and form a cohesive con- 
uctor or path fog electrical current. 
His method was a surer and more sensi- 
tive way of detecting these waves than 
“Was the resonator of Hertz. 

Following upon this early work of 
Branly the next available link we note 
in the chain connecting these early ex- 
perhnents with our present-day radio 
was in tne year 1895, when Signor Mar- 
cori, utilizing the derivation of the 
Branly-Popoff coherer, connected to a 
wire running into the earth on one end | 
and into the sir in the other, found that 
he could materiaHy jinerease the dis- 
tance between the spark discharge and 
the indicator. provided that a similar 
aerial and earth arrangement was em- 
ployed in the spark ceil installation. 
Experiments proved that the cs 


these two wires, or the larger the sur- 
face of the two metal plates which were 
generally used in those days, and the 
stronger the power of the spark, the 
greater the distance that could be cov- 
ered between the two. Further experi- | 
mentation along similar lines showed 
that actual Morse signals of an eed 
ble sort could be accomplished by read- 
ing the tickinas of the de-coheret buzzer. | 

During the sears intervening up until | 
1888 Marconi improved his antennae. or 
gathering system, until during that year 
he succeeded in transmitting a series of 
dashes over the then unheard-of distance 
of' fifteen miles. By this time the cx- 
periments in this field had attracted 
wide attention and others entered the 
field, such as Sir Oliver Lodge, Slaby. 
Arco and Braun in Germany, i 

During the period beginning with 1900 | 
I became interested in the commercial | 
possibilities of wireless telegraphy and | 
entered the field. By the time 1901 had | 
arfived several irnportant advances had 
beén made, chic among which was the | 
use of a self-resmving coherer and the! 
teléphone receiver which this made pos- | 
éible. i 


The Electrolytic Detector. 


The following year Professor Fessen- | 
den brought out another type of self- 
restoring coherer, an electrolytie detec- 
tor, consisting of a small platinum wire 
encased in glass the tip of which with a 
small section of the wire protruding and 
in contact with a weak solution of nitric 
acid, across the terminals of which there 
ras placed a potential. This formed a 
reliable rectifier and permitted more | 
general use of head phones than had 
heretofore been possible. The use of co- 
hefers and relays with local batteries | 
had rendered impractical the use of head | 
phones. Marconi, working along similar ` 
lines. those of rendering the reading of | 
Signals better and easier, then invented 
the magnetic detector while Professor 
Braun in seeking to adopt the coherer 
for use with ear phones laid the basis 
for the later-day crystal detector. 

It was early during this hectic period 
that [ made the initial discovery which 
wag later to result in the first “audion.” 
T had upon several occasions noted a 
most novel phenomenon in the flickering 
of Welsbach gas lights when wireless 
transm:tiing was going on in the labo- 
ratory, and, though serious experiment- 
iñg WAS later done along this line. little 
was really accomplished at that time. 
Thé ground work was accomplished, 
However, when J discovered that the gas- 
¢ous ions in flames could be made to de- 
tót the weak currents, even though un- 
reliably. 

“"Wiréless had by 1904 reached no un- 
certain point of perfection and such 
stations as Block Island, Point’ Judith, 
Coney Tland and numerous other places 
bad been erected. The American Cup, 
races of 1903 were more or léss suc- 
cessfully reported from press boats to 
a shore station and thence relayed by 
tnéans of lapa télephone. The St. Louis 
Fair offered to the few companies en- 
čased in commercial work a rare oppor- 


tunity for displaying the progress at- 
tained. The wireless stations installed 
were among the chief centres of inter- 
est of the entire exposition. 

The receivers of that period were fear- 
some articles, consisting of large coils 
with multitudinous brass switches and 
probably an uhlovely looking variable 
condenser of about the dimensions of 
the present day “giant storage battery." 
The transmitters were even more fear- 
some, consisting of huge transformers 
generally as tall as an average man and 
gave a spark two or three inches across 
which could be heard for half a mile or 
more. In Ensliand such transmitters 
were operated by means of a key with 
a “pump” handle nearly a foot long, the 
contacts of which generally sparked 
and arced almost as badly as did the 
gap itself. 

Poulson Used an Arc. 


During the year 1903 the Danish in- 


ventor Poulson designed an arc trans- j 


mitter capable of generating undamped 
waves and succeeded in covering greater 


distances by means of it than would an 
ordinary spark transmitter of twice the 
power. 

On Jan. 18. 1907, | was granted the 
first patent on the “audion” ar first 
practical three electrode vacuum tube. 
This was the outcome of over five years 
of expcrimeniation and research. Going 
by difficult stagis through these years 
I arrived af an evacuated globe in which 
were sealed a filament. a square of 
platinum for a plate. and between these 
a oniekel mid fashioned on a jewelers 
vise with a pair of pliers, 

Incidentally it might be of intersrst to 
mention that one of the first evacuated 
tubes that was experimented with 
utilized a piece of sodium to produce 
the necessary flow between the elements. 
This was discarded about 1903 on ac- 
count of practical difficulties in main- 
taining a means of heating the sodium 
‘and also in view of the fact that the 
operation of the tube containing sodium 
iwas “tricky and entirely unreliable.” 
' Because of the rather vague under- 
standing of this new device. it was not 
appreciated at once, nor until it had 
been demonstrated that it was a more 


sensliive and reliable agent for the rec- 
tification of signals than cither the elec- 
trolvtie or the newly popular crystal 
combination detectors. 


Turning Point in Radio. 


The véears f06-S might be called the | 
real turning point of radio because from, 
that time on there was a certain posi- | 
tiveness about the performance of wire- | 
less which overcame finally and for all, | 
assertions that it was only the cream of | 
visionary scientists. It is also notable, 
that during these years the thoughts of | 
wireless inventors turned to a yet more 
difficult field. that of radio telephony. 

Further than this, the shipping world 
had now definitely recognized the pes- 
sibilities cf radio. and many of the 
larger steamshins boasted a “wireless | 
telegraph receiving amd transmitting | 
Station aboard." 

Sy the time 1907 had arrived a reg- 
ular press dispateh service between 
Europe and America had been inan- 
Surated and was occasionally jin al 
legediy “twenty-four-hour service.” 

f had made numerous experiments in 
radio telephone work through the vear 
1907. whieh promised much for the fu- 
ture. This work was done by modulat- 
ing the wave-train of a small transmit- 
ting arc, and the work was moderately 
successful. It is a notable fact that at 
this time the amateur experimenter, the 
man who merely played with radio. now- 
entered the field. and a small number of 
men scattered the country over formed 
the nucleus of what later was to beconic 
one of the largest independent non- 
commercial amateur fads—"the hams.” 

Between the years 1808-9 most all of 
the first-class ships had becn equipped 
with radio apparatus, 

It was also at this time that the first 

vactical demonstration of wireless 
telephony was made in Europe. <A dis- 
tance of ovér 300 miles wa:cactually cov- 
ered after over three munths experi- 
menting around Paris, using the Eiffel 


l 
i 
į Solution ta the successful transmission | 
‘of speech over long distances. 


Tower as a support for cur antennae. 
The transmission program on this occa- 
sion consisted of replaying constantly a 
few talking machine records throughout 
the greater part of an entire night ané¢ 
then waiting the next day to hear fror 
the various French wireless stations as 
to how Tower had been heard and how 
good was the reception. 

During 1910-11-12 the general use of 
radio for practically all classes of ships 
had become possible. 

During 1813 the first general use by 
private individuals of vacuum tubes even 
on a linitéd scale was noted. Eveh at 
that time the crystal detector was still 
in use and was far more used by the 
amateurs than was the vacuum tube. 

In 1914 the World War broke out, and 
radio immediately came to the front as 
the most reliable means of commiunica- 
tion. 

During the second year of the war, 
1915, the first long-distance radio tele- 
phone transmission was accomplished 
from Arlington, Washington, D. © A 


special transmitter consisting of 130! 
osciilions or hish-power Caudions’ for | 
oscillating purposes wes used and one- | 
Way communication was established toi 
Paris and Honolulu. This experiment | 
demonsirated to radio engineers with- | 
outa doubt that the three-rleetrode oB- 
cillator could be used for power teleph-: 
ouy anuch better than the are type of. 
transmitter used in telegraphs. It haea) 
neen estimatd (l cant say how acs] 
curately) that these experiments rosi. 


due to the fragile nature of the insial- 
laiion and the special generators usad, | 
over 31.000 per hour of actual operation, 
which, considering the time used for the} 
actual broadcasting ef the message, rep- 
resented a cost of several dollars perl 
word uttered. 

The messages, however, simultane- 
ously heard in both Honolulu and Paris, 
broke all records for distance, and 
proved that in the ‘‘audion’’ lay the 


During the remainder of the war, and: 
until 1918, radio changed rather rapidly, 
as events coming up directly after the 
war proved, 

After the war there was the usual ull 
in things necessary to readjustment. | 

Nineteen hundred and twenty saw iel 
first renewed attempt to broadcast | 
musie and entertainment as we. 
know it today, 

At that time there were two circuits 
in general Available to the public, or 
rather two circuits whose simplicity al- 
towed of their common adoption—the 
erystal set and the one-tube regenera- 
tive set. Naturally, the reccivers were | 
home-made, because, with the possible 
exception of five manufacturers who 
were making apparatus for the amateur 
field previous to the war, and ®he con- 
tinued after the war was over, no one 


in the field was in the least prepared 
fer the work of furnishing apparatus: 
for broadcast receptions. The new radian 
had appeared too suddceniy—no previous 
Warning as to its popularity was given. 


| 


